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Non-small cell lung cancer is a disease in which malignant (cancer) cells form in the 
tissues of the lung. 

The liings are a pair of cone-shaped breathing organs in the chest. The lungs bring oxygen into the body as 
you breathe in. They release carbon dioxide, a waste product of the body's ceJLs. as you breathe out Each 
lung has sections called lobes . The left lung has ^vo lobes. The right lung Is slightly larger and has three 
lobes. Two tubes called bronchi lead fronn the trachea (windpipe) to the right and left lungs. The bronchi are 
sometlnnes also involved in lun g cancer Tiny air sacs called alveoli and small tubes called bronchioles 
make up the inside of the lungs. ' 

Enlarge 
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Anatomy of ?hf; respiratory system, showing the trachea and both lungs and their lobes and ainftrays. Lymph nodes 
and the diaphragm are also shown, 0>;ygen is inhaled into the lungs and passes through the thin membranes of the 
alveoli and into the bloodstream (see inset). 

A thin membrane called the pleura covers the outside of each lung and lines -he inside waif of the chest 
cavity. This creates a sac called the pleural cavity. The pleural cavity normally contains a small amount of 
fluid that helps the lungs move smoothly In the chest when you breathe. 

There are two main types of lung cancer: non-smailceiliy.og..QaD.^^^^ smaJJ..QM!JMg..C2||Ticer- (See the 
PDQ summary on Small Cell Lung Cancer Treatment for more Information. } 

There are several types of non-small cell lung cancer. 

Each type of non-small ceil lung cancer has different kinds of p.9j:i<?er ceils. The cancer cells of each type 
grow and spread in different ways. The types of non-small cell lung cancer are r;iamed for the kinds of cells 
found In the cancer and how the cells look under a microscope: 



• S^yAmous cejLcMcino^^^^ Cancer that begins In squamous cells, which are thin, fiat cells that look 
like fish scales. This is also called epidermoid carcinoma. 

• .l^J3.e,.eM.Q9r«?mQXn.i: Cancer that may begin in several types of large cells. 

• Adenocarcinoma : Cancer that begins In the cells that line the alveoli and make substances such as 
niucus. 
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other less common types of non-small cell lung cancer are: |))eomori>bjc, caMOPid. tumor, Miyai:y.5ja.nd 
carcinoma, and unclassified carcinoma. 

Smoking can increase the risk of developing non-small cell lung cancer. 

Smoking cigarettes or cigars is the most common cause of lung cancer. The more years a person smokes, 
the greater the risl<. If a person has stopped smoking, the risk becomes lower as the years pass, but is 
never completely gone. 

Anything that increases a person's chance of developing a disease is called a risk factor Risk factors for 
lung cancer Include the following: 

• Smoking cigarettes or cigars, now or in the past 

• Being exposed to second -hand smoke. 

• Being treated v/\th .rMlalionJherap^y. to the breast or chest 

• Being exposed to asbestos, radon, chromium, arsenic, soot or tar. 

• Living where there is air pollution. 

When smoking is combined with other risk factors, the risk of developing lung cancer is increased. 

Possible signs of non-small cell lung cancer include a cough that doesn't go away 
and shortness of breath. 

Sometimes lung cancer does not cause any sympioms and is found during a routine chest x-ray . 
Symptoms may be caused by lung cancer or by other conditions. A doctor should be consulted if any of 
the following problems occur: 

« A cough that doesn't go away. 

• Trouble breathing. 

• Chest discomfort. 

• Wheezing. 

• Streaks of blood in spulucil (mucus coughed up from the lungs). 

• Hoarseness. 

• Loss of appetite. 

• Weight loss for no known reason. 

• Feeling very tired. 

Tests that examine the lungs are used to detect (find), diagnose, and stage non-small 
cell lung cancer. 

Tests and procedures to detect, diagnose^ and stage non-small cell lung cancer are often done at the 
same time. The following tests and procedures may be used: 

• Physical exam, and history: An exam of the body to check general signs of health, including checking 
for signs of disease, such as lumps or anything else that seems unusual. A history of the patient's 
health habits, including smoking, and past jobs. Illnesses, and treatments v/ill also be taken. 

• Chest x-ray: An x-ray of the organs and bones inside the chest An x-ray Is a type of energy beam that 
can go through the body and onto film, making a picture of areas inside the body. 

Enlarge 
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X-ray of the chest. X-rays are used to take pictures of 
organs and bones of the chest. X-rays pass through the 
patient onto Him. 



♦ CT scan (CAT scan): A procedure that makes a series of detailed pictures of areas inside the body, 
such as the chest, taken from different angles. The pictures are made by a computer linked to an x-ray 
machine. A dye may be Lniicted into a vein or swallowed to help the organs or tissues show up more 
clearly. This procedure is also called computed tomography, computerized tomography, or 
computerized axial tomography. 

• PET scan (positron emission tomography scan): A procedure to find malianani tumor cells In the body. 
A small amount of radionuclide' gluoost (sugar) is injected into a vein. The PET scanner rotates around 
the body and makes a picture of where glucose is being used in the body. Malignant lumor cells show 
up brighter in the picture'because they are more active and take up more glucose than norniai cells do. 




PET (positron emission tomography) scan. The patient 
lies on a table that slides through the PET machine. 'i"he 
head rest and white strap help the patient lie still. A small 
amount of radioactive glucose (sugar) is injected into the 
patient's vein, and a scanner makes a picture of where 
the glucose Is being used in the body. Cancer cells show 
up brighter in the picture because they take up more . 
glucose than normal cells do. 



• SpUtymcytoJogy: A procedure in which a paLt!iQjp.gList views a sample of sputum (mucus coughed up 
from the lungs) under a microscope, to check for cancer ceils. 
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Eioe-neMle aspjrat^^^^^ of the lung: The removal of part of a lump, suspicious tissue, or fluid 

from the lung, using a thin needle. This procedure Is also called needle biopsy. Ultrasound or another 
jmsiging.prp.Q.ed(jre Is used to locate the abnormal tissue or fluid in the lung. A small Ladsjon. may be 
made In the skin where the biopsy needle Is inserted into the abnormal tissue or fluid. A samplfe is 
removed with the needle and sent to the laboratory. A pathologist then views the sample under a 
microscope to look for cancer cells. A chest x-ray is done after the procedure to make sure no air is 
leaking from the lung. 

BxeJloMssfipy: A procedure to look inside the trachea and large alPAfays in the lung for .9bDx>rQial 
areas. A bronchoscope fa thin, lighted tube) is inserted through the nose or mouth into the trachea and 
lungs. Tissue samples may be taken for biopsy. 



Enlarge 
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Bronchoscopy. A bronchoscope is inserted through the 
mouth, trachea, and major bronchi into the lung, to look 
for abnorma! areas. A bronchoscope Is a thin, tube-llke 
instrument with a light and a lens for viewing. It may also 
have a cutting tool. Tissue samples may be taken to be 
checked under a microscope for signs of disease. 

• .IMracoscop.y.: A sursi.cal procedure to look at the organs inside the chest to check for abnormal 
areas. An incision (cut) is made between two ribs, and a thoracoscope {a thin, lighted tube) is inserted 
Into the chest. Tissue samples and Jxcoph. nodes may be removed for biopsy. This procedure may be 
used to remove parts of the esophagus or lung. If certain tissues, organs, or lymph nodes can't be 
reached, a thipracotomy may be done. In this procedure, a larger incision is made be^/^ee^ the ribs and 
the chest is opened. 

• ThMacenJesis: The removal of fluid from the space betvveen the lining of the chest and the lung, using 
a needle. A pathologist views the fluid under a microscope to look for cancer cells. 

Certain factors affect prognosis (chance of recovery) and treatment options. 



The prognosis (chance of recovery)'and treatment options depend on the following: 



• The stage of the cancer (the size of the tumor and whether it is in the lung only or has spread to other 
places in the body). 

• The type of lung cancer. 

• Whether there are symptoms such as coughing or trouble breathing. 

• The patient's general health. 



For most patients witli non-smaii celi iung cancer, current treatments do not cure the 
cancer. 

If lung cancer is found, taking part In one of the many clinicai trials being done to improve treatment should 
be considered. Clinical trials are taking place in most parts of the country for patients with all stages of non- 
small cell lung cancer Intbmnation about ongoing clinical trials Is available from the NCI Web site . 
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154 INTRODUCTION 

Joseph Y SImone 



BACKjGROUND 

DEFINITIONS, INCIDENCE, AND MORTALITY. Cancer 
describes a class of diseases characterized by the uncontrolied 
growth of aberrant cells. Cancers kill by the destoictive inyasion of 
normal organs through direct extension and spread to distant sites 
via the blood, lymph, or serosal surfaces. The abnormal clinical be- 
havior of cancer cells is often mirrored by biologic aberrations such 
as genetic mutations, chromosomal translocations, expression of fe- 
tal or other discordant ontologic characteristics, and the inappropri- 
ate secretion of hormones or ^ymes. All cancers invade or metas- 
tasize, but each specific type has unique biologic and clinical 
features that must be appreciated for proper diagnosis, treatment, 
and study. About 1.2 miUion new cases of ipvasive cancer are diag- 
nosed each year in the United States, and about 500,000 people die 
annually of the disease. Cancer is th^ second most deadly disease 
and is expected to surpass heart disease eariy in the twenty-first 
century to top that nefarious list Over the past half century, the fre- 
quency of most cancers has been stable, but some dramatic changes 
have taken place (Fig. 154-1). Steady declines in stomach and uter- 
ine cancer have occimtd, the latter undoubtedly due to routine cy- 
tologic screening for cervical cancer. The cause of the decline in 
stomach cancer is imknown. The most striking change has been the 
increases in lung cancer in both men and women, undoubtedly re- 
lated to smoking. Other cancers with ina:easing mortality, particu- 
larly in the elderly, include melanonm, non-Hodgkm*s lymphoma, 
and brain tumors. There have been spectilatioDS but little firm evi- 
dence to explain these changes. The ovmll moitali^ firoro cancer, 
paiticularly for those under age 65, has declined, primarily due to 
more effective therapy for cancers of fetal and hematopoietic origin 
diat occur in die younger population. See Ch. 157 for more detailed 
treatment of cancer epklemiology. 

ETIOLOGY AND PREVENTION. A broad array of agents can 
cause or directly contribute to a sequence of events or sensitize 
cells in such a way that cancer develops. The final common path- 
way in virtually eveiy instance is a cellular genetic mutation tiiat 
converts a well-behaved cellular citizen of die body into a destruc- 
tive renegade that is unresponsive to the ordinary checks and bal- 
ances of a normal community of cells. Promoters (oncogenes) and 
suppressors (like the retinoblastoma or p53 gene) play a central role 
in many cases (see Ch. 156). Chemicals such as benzene kid ni- 
trosamincs, physical agents such as gamma and ultraviolet radia- 
tion, and biologic agents such as the Epstein-Ban and hepatitis 
vimses contribute to carcinogenesis under certain circumstances. 
Evidence exists to link dietary factors to carcinogenesis; although 
not as clear as one would like, the evidence is strong enough to 
recommend diets low in fat and high in fiber. A sensible diet is 
based on grains, vegetables, and fruits, with smaller than the current 
average proportions of fat. Inh^ted susceptibilities are becoming 
more evident and probably play a key role in a significant nunAfcr 
of cancers of the breast and colon. Down syndrome and the Li- 
Fraumeni syndrome are well-known harbingers of a substantial risk 
for developing cancer. 

The single most important carcinogen in the United States and 
Europe is tobacco, because it causes or contributes to the develop- 



ment of about one-third of ail cancers — primarily lung, esophageal, 
head and neck, and bladder. Less well appreciated is the contribu- 
tion tobacco may make to causing breast, colon, and gastric cancer. 
Tobacco-related cancer is also important because it is preventable 
by the obvious, inexpensive, and 100% effective means of absten- 
tion. Although the total number of smokers in the United States has 
declined, through the skillful and irresponsible efforts of tobacco 
companies women smoke more than ever, adolescents continue to 
view smoking as socially chic, and the number of smokers in Asia 
and the third worid countries is growing at an alarming rate. Cancer 
etiology and prevention are treated in more detail in Oh. 155. 

EARLY DETECTION OF CANCER, When prevention of can- 
cer is not possible because effective means are lacking, eariy detec- 
tion is the next best strategy to reduce cancer mortality. The Ameri- 
can Cancer Society (ACS) has recommended a series of cancer 
screening procedures for asymptomatic individuals (Table 154-1). 
Not all experts agree on die frequency or age ranges for employing 
such procedures, but the ACS recommendations are a well-consid- 
ered and useful guide that, at the very least, indicates the cancers 
most amenable to clinically useful early detection by conventional 
techniques. An even more exciting development in this effort has 
been the emergence of genetic screening and counseling of families 
at high risk for developing cancer. Individuals at risk are identified 
largely by analysis of family pedigrees, and the increasing availabil- 
ity of the revolutionary tools of molecular biology can identify spe* 
ciflc genetic mutations (see Ch. 156). As this is being written, the 
cloning of a mutated gene associated with a large minority of breast 
cancers appears imminent It b certain that many such genes will 
be identified, focusing the cancer screening and early detection ef- 
forts more efficientiy and productively on high-risk populations (see 
Ch. 155). 

CANCER TUMOR GROWTH, While it is impossible to know 
the specific details of early in vivo nimor growdi and the efficiency 
of tumor cell renewal of human cancer, clinical and laboratoiy ob- ' 
servations have provided a reasonable conceptual framewoxk. This 
frameworic should be used with caution, however, because it is cer- 
tain that the intrinsic factors tiiat control tumor growth and propa- 
gation are far more complex, episodic, and heterogeneous tiian we 
know, even within a single tumor mass. Furthermore, the stromal 
environment and neovascularization of tumors have beconie more 
central to- our -'understanding of this process than heretofore. 
Nonetheless, the following description can be a useful reference 
point. 

A mmor has reached tiie size of clinical detectability when it 
contains about 10' cells, weighing about 1 gram and occujjying a 
volume of about 1 cc. A tiiree-log increase to 10'^ cells, 1 kg, and 
1000 cc is often lethal. Below 10^ cells, die tumor is usually unde- 
tectable, but it has already undergone at least 30 doublings, and 
only 10 further doublings will produce the 1 kg of tumor. This ex- 
ercise illustrates how much has already occurred, with all the op* 
portunities for the cancer to undergo advantageous mutation and 
metastasis, before clinical detection. Once die tumor has grown into 
die clinically evident range, it tends to grow progressively slower 
witii increasing size. This deceleration of growth probably occurs 
because die tumor outgrows its blood supply, reaches anatomic 
boundaries, and responds to yet undiscovered feedback regulation 
from otiier members of the now larger and more heterogeneous 
mass of tumor cells. Thus cancers probably grow much like bacte- 
ria after inoculation into a favorable medium. The phases 
ial growdi describe a sigmoid curve (Fig. 154-2): an eariy l^ 
^hase of inapparent or slow growth followed by ^^P^*\^^ij 
growth. Growth dien slows when new cell production and cc 
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FIGURE 154-1. Cancer death lates in the United States. (From Cancer Facts and Figures— 1994. AUanU. American Cancer 

and viewed with despair by most physicians, it has become a com- 
plex and exciting discipline that draws its strength from the essen- 
tial partnership of specialists in medicine, surgery, pediatrics, 
(Ethology, radiation oncology, diagnostic imaging, psychiatry, and 
others. This remarkable ovo^ution can be credited to therapeutic 
successes and biologic advances that could not be imagined in the 
eariy I950's. At its best, oncology has pointed the way to an under- 
sUnding of the biologic variability of cancer and the success that is 
possible with a coordinated multimodal approach to therapy. 

GOALS, The oncologist — that is, anyone who seriously and ex- 
pertly assumes responsibility for the management of patients with 
cancer — should have three sets of goals: therapeutic, human, and 
scientific. The initial therapeutic goal is to eure patients and return 
them to a normal place in society. This should be attempted in vir- 
tually all cancers, even when the likelihood of cure is small. It re- 
quires an attitude of reasonable hope and determination as well as a 
willingness to attempt difficult, dangerous, and sometimes daring 
^proaches to fiindanientally resistant diseases. If after a reasonable 



death are nearly equal, with the latter phase in culture due to 
crowding and inadequate nutrients. Of course, in bacteria as well as 
cancers, the specific growth characteristics differ among types as 
well as within types diat have developed subpopulations of mutant 
clones. 

Most chemotherapy acts by damaging DNA, so it lends to be 
most effective in rapidly growing tumors such as acute leukemia, 
lymphomas, and testicular cancers. Also, after gross surgical re- 
moval, residual cancer cells may grow more rapidly and be more 
sensitive to subsequent ("adjuvant**) chemotherapy. The sensitivity 
or resistance to chemotherapy or radiation, however, probably has 
as much or more to do witfi the specific biochemical and metabolic 
features of the cancer cell as with its growth characteristics (mSk, 
165). 

MANAGEMENT OF THE PATIENT WITH CANCER 

Oncology has been transformed over the past 40 years. From a 
diverse set of orphan diseases usually managed by surgeons alone 
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TABLE 154-1. SUMMARY OF AMERICAN CANCER SCX:iETY 
RECOMMENDAnONS FOR THE EARLY DETECTION OF 

CANCER IN ASYMPTOMATIC PEOPLE 



Population 



Test or Procedure 



Sex 



Age 



Frequency 



Sigmoidoscopy, prefer- 

ably flexible 
Fecal occutt blood test 
Digital rectal examina- 
tion 

Prostate examination* 
Papanicolaou test 



M & F SO and over 

M & F SO and over 

M & F 40 and over 



Every 3-5 years 

Every year 
Every year 



M 
F 



Pelvic examination 



Endometrial tissue 
sample 

Breast self-examination 
Breast clinical exami- 
nation 
Mammographyt 

Healdi counseling and - 

r checkup§ 



50 and over Every year 

All women who are or who have been 
sexually active, or have reached age 
18, should have an annual Papanico- 
laou test and pelvic examination. Af- 
ter a woman has had three or more 
consecutive satisfactCHy normal an- 
nual examinations, the Papanicolaou 
test may be performed less frequently 
at the discretion of her physician. 



M&F 

M&F 



18-40 



Over 40 

At menopause, if 
at high riskt 



20 and over 

20^ 

Over 40 

40-49 

50 and over 

Over 20 

Over 40* 



Every 1-3 years 
with Papanico- 
laou test 
Every year 
At menopause and 
thereafter at the 
discretion of the 
physician 
Every month 
Every 3 years 
Every year 
Every 1-2 years 
Every year 
Every 3 years 
Every year 



From Cancer Facts and Figuies— 1994. Atlanta. American Cancer Society. 1994. 

* Annual digital rectal cxamiMlion and prostate-specific antigen diould be per- 
foimcd on men 50 years and older. If either is abnonnal« further evaluation should be 
considered. 

t History of infertility, obesity, failure to ovulate, abnormal uterine Ueeding, or no- 
opposed estrogen or tamoxifen therapy. 
t Screening mammogniphy should begin by age 40. 

(lb include examination for cancers of the Ihyioidt testicles, pioslalB, ovaries, 
lytnph nodes, oral regioa. and skin. 



attempt permanent cure is not possible, the physician must not 
abandon the patient but should aim for a secondary goal, a long, 
qualitatively satisfactory remission. If this is no longer possible, the 
tertiary level of therapeutic intent is to obtain a remission of any 
kind and duration; however, at this stage and later, one is less will- 
iiig to expose the patient to the possibility of serious side effects or 
long hospitalization. When the possibility of remission of any type 
becomes remote, the goal at tlie fourth level is to control the dis- 
ease and symptoms by the judicious use of palliative therapeutic 
measures. 

The objective in the final stage is tenninal care, which is always 
difficult because it requires the adnussion that spedfic therapy is no 
longer of any value. The only goal now is to provide comfort. In- 
stead of blood transfusions, antibiotics, or chemothenq)eutic agents, 
the physician must use pain medications, sedation, psychosocial 
support, and other comfoit measures with the thought of returning 
the patient to the home or other appropriate setting and to the sup- 
port of family. 

The human goals in oncology are inextricably linked with the 
therapeutic and scientific goals. Physicians, nurses, and other health 
care providers wish to cure patients or improve their conditions 
so that they may fulfill their human destiny as well as possible. 
This requires sensitivity to the particular needs of the patient ajvl 
family and an understanding of the social environment from which 
they came and to which they must return. The physician must help 
them maintain their dignity, understand their weaknesses, and refuse 
to allow any frustration, animosity, or excessive friendship to de- 
velop and threaten good judgment and the best interests of the pa- 



Tlic use of scientific methods in oncology is only in its adoles., 
cence, and definitive treatment has been established for only 
small proportion of the circumstances and types of cancers that can: 
arise. Systematic protocol studies yield useful information about a' 
new drag, a novel regimen, or a biologic feature. Presentation and 
criticism of one another*s efforts in a collegial and scientific maa* 
ner are essential to advandng the knowledge about a particular ' 
treatment. Physicians who manage a small number of patients per - 
year cannot possibly have the background and support necessary to : 
treat these complex diseases adequately. This task is best left to 
specialists who participate in active scientific programs and have 
the resources to deliver optimal clinical care. It is also important to 
understand the limitations of science and that at times no treatment 
is the best option, 

DIAGNOSTIC PRINCIPLES, The first diagnostic principle is 
that adequate tissue must be obtained from the tumor to establish 
the specific diagnosis and subtype of cancer. The rare exceptions 
are instances in which a biopsy might be life-direatening and the 
anatomic location is. virtually pathognomonic of a specific histol- 
ogy. Some brain tumors and anterior mediastinal tumors that com* 
press the tradiea and blood vessels are two notable examples. In 
the latter simadon, often due to a lymphoma, steroids may reduce 
the tumor size and relieve symptoms tiefore a biopsy is attempted. 
Matt often, an adequate sample must be obtained before therapy is 
started unless complete surgical excision is definitively diagnostic - 
and therapeudc. Because management of each type and subtype of 
cancer is often distinctive, every effort must be made to obtain ' 
propriate samples, even if therapy is delayed for a short dme. A 
specific diagnosis is seldom a problon in the leukemias because 
bone marrow aspiration usually affords a ready answer, the solid tu- 
mors present the greater difficulty. 

Cancer diagnosis may be challenging and urgent; an understand- 
ing of some of its unusual manifestations can be very helpful. Else- 
where in this text, sound guidance is provided on paraneoplastic ' 
syndromes (see Ch. 158), endocrine manifestations of cancer (sec 
Ch, 159), cutaneous manifestations of cancw (see Ch. 161), and on- : 
cologic emergencies (see Ch. 163). 

A second diagnostic principle is to establish the extent of the dis-. 
ease. In the leukemias, this can be readily accomplished by physical 
examination, routine laboratory tests, chest roentgenography, and 
examination of cerebrospinal fluid. With solid tumors, determining . 
the extent of die disease, tiiat is, die stage of the tumor, often in^ 
volves mjyor surgery and an extensive examination that us« diag- 
nostic imaging tedmiques. A coordinated approach involving the 
surgeon and pathologist is crucial to determine the extent of tunor 
invasion; without diis approach, one may lack essential information 
for planning treatment and for judging its success. Failure to detect 
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FIGURE 154-2. A schematic representation of the phases of g^wth of a 
cancer. After a period of inapparency Cag phase), growth tends to 
rithmic. foUowed by deceleration due to inadequate nutrients, <^^^°Z^ 
inhibition among cells, or a lack of neovascularization. (This ^^J^^^^^ 
growth of bacteria inoculated into a favorable mediiun.) The tumor has gon 
through numy doublinga before it becomes clinically apparent. 



a tumor that has extended to regional lymph nodes can lead to un- 
der^tment 'and a false impression that the local treatment, 
whedier suigcry or radiation therapy, was adequate, A simplified 
generic staging system is shown in Tabic 154-2. More detailed and 
specific staging systems have been developed for most cancers that 
take into account peculiar pathogenetic features, modes of spread, 
and potential curability. In addition, modem oncology demands an 
extensive biologic classification of leukemias and solid tumors, of- 
ten requiring sophisticated scientific approaches not available a few 
years ago. This includes the use of monoclonal antibodies to deter- 
mine the phenotype of lymphomas and leukemias, light and elec- 
tron microscopy with special stains to determine the presence of 
glycogen, enzymes, or other substances that help to classify solid 
tumors, chromosomal analysis and modem molecular probes that 
identify unique characteristics of a disease, and responsible onco- 
genes, suppressor genes, and familial genes (see Ch. 156 and 158) 
THERAPEUTIC PRINCIPLES. TTie first step in treatment is 
to know the patient. Ail pertinent information — medical, develop- 
mental, and social-— must be sought before oreatment is planned. 
The second step is to know the tomor: its usual behavior, usual rate 
of growth, mode of spread, whedier it is local or systemic, and any 
features that may provide prognostic or therapeutic leads. Third, 
one inust know the available therapies: not only the therapeutic 
modalities such as chemotherapy, radiation therapy, and surgery 
but also the skills and limitations of colleagues. Finally, one must 
know oneself; one's skills, experience, objectivity, and limitations. 
All these factors shape decisions concerning the patient Tieating 
patients with cancer is not easy; one must be prepared for losses 
as well as gains while keeping overall progress and success in 
mind. 

As indicated above, clarity of intent — whether curative, pallia- 
tive, or supportive — will avoid die confusion of approach and 
method. 'Heatment protocols— either research or "standard of care" 
regimens— are important tools in this regard because they allow 
strategies to be planned should any momentaiy decisions be neces- 
sary. Protocols are also more likely to provide useful conclusions 
from a smdy or experience, because a scientific question or a uni- 
fonA approach has been formulated and data have been collected in 
a systematic manner. A protocol is, however, only a road map. The 
planned therapy may require adjustment if complications develop 
afHra treatment has begun. Aldiough many of these adjustments can 
be anticipated and specified in the protocol, not every circumstance 
can be foreseen. A protocol is also intended to provide practical 
information that will lead to improved u-eatment of subsequent 
padents. 

THERAPEimC MODALITIES, There arc four principal ther- 
apeutic modalities for cancer. Surgery is the oldest and most defini- 
tive when the nimor is localized under the most favorable anatomic 
circumstances. For example, for a small tumor localized in the 
breast, the interior of one kidney, or the peripheral edge of the liver, 
surgery is usually definitive, curative, and leaves no undue side ef- 
fects. For many solid tumors, however, surgery alone is inadequate 
because of local or distant spread. Surgery is also crucial in estob- 
lishing the extent of a tumor. Considerable surgical skill and experi- 
ence are required to approach a tumor that may or may not be re- 



TABLE 154-2. SIMPUHED GENERIC 

CANCER STAGING SYSTEM 

Stage 1 Localized. Usually confined to the organ of origin. Usually cur- 
able with locally effective measures such as surgery or irradi- 
ation. 

Stage 2 Regional. Extends beyond organ of origin but remains nearby, 
in lymph nodes, for example. Often curable by local mea- 
sures alone or in combination (surgery ± irradiation) or by a 
local modality with chemotherapy. 

Stage 3 Extensive. Has extended beyond regional site of origin, crossing 
several tissue planes or extending more disbmtly via lymphat- 
ics or blood. Also may be confined to an organ or region, but 
be unresectable because of anatomic extent or k>cation. This 
stage is used rather than stage 2 or stage 4 depending upon 
the usefulness of local and systemic treatment modalities an^ 
the likelihood of cure for Uiat specific cancer. 

Stage 4 Widely disseminated. Of^ involves Uie bone marrow or multi- 
ple distant organs. Rarely curable with cunent armamentar- 
ium. 
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scctable, achieve tumor-free margins, and obtain the necessary tis- 
sue without causing further dissemination. 

Radiotherapy is most useful for localized tumors that cannot be 
resected at all or without serious morbidity and for tumors, such as 
Hodgkin's disease, that tend to spread to piedictablc contiguous 
sites. Therefore, a port of radiation can be enlarged beyond the 
known extent of the tumor and be quite effective. Unfortunately, ra- 
diotherapy can have serious side effects, especially in children who 
arc growing and developing. Nonetheless, the skilled use of radio- 
therapy is an essential part of oncology; as with all modalides, its 
role changes depending on new knowledge about a particular tumor. 
The dosage of radiotiierapy is based on an estimate of the dose ab- 
sorbed by tumor, measured in equivalent units called "centigrays" 
(cGy) or "rads.^* 

Chemotherapy was the first systemic treatment for any cancer. It 
most often consists of a combination of drugs, which is almost' al- 
ways more effective than the sequential use of single agents. Since 
tumors develop subpopulations of cells that differ in their sensitiv- 
ity to antineoplastic drugs, combinations of agents destroy more 
cells more rapidly, thereby reducing die frequency of emergence of 
resistant clones. The mechanisms of action of common chemothera- 
peutic agents differ widely^ although DNA damage is the common 
final pathway. Toxicity also differs among agents; myelosuppression 
and gastrointestinal disorders are the most common disturbances. 
Although toxicity is a concern, for many cancers the best therapeu- 
tic results depend on the intensity of the dosage; that is, effective 
agents given at hi^ier doses over a shorter period are more effica- 
cious than less intensive regimens. One must straddle the fine Une 
between too much and too little. 

Chemotherapy is used (1) as a definitive treatment, as in 
leukemia and some lymphomas; (2) as a principal form of treat- 
ment, as in testicular cancer and Ewing's sarcoma; or (3) as an ad- 
juvant to anodier modality, such as amputation for osteosarcoma or 
surgical resection for breast or bowel cancer. 

, Biologic therapy for cancer includes, in addition to bone marrow 
transplantation, the newer uses of biologic response modifiers such 
as lymphokines or monoclonal antibodies and agents such as 
retinoic acid that may cause tumor cells to undergo diffei^tiation 
and become harmless. These approaches, although still under devel- 
opment, show promise for the future. 

The success of cancer therapy often depends on the skillful com- 
bination of two or more treatment modalities necessitating close co- 
operation of medical specialists. Failure to coordinate the effort 
may lead to the use of modalities in a useless or harmful sequence 
with an ineffective result 

Supportive care encompasses skilled general medical cai«. It 
includes management of infectious, metabolic, and cardiopul- 
monary disorders that frequentiy occur in patients undergoing ag- 
gressive treatment or surgical procedures. The judicious use of 
blood products is an essential part of supportive care, and infectious 
complications in the immunosuppressed patient must be anticipated. 
Because infections account for a large proportion of hospi^izations 
and deaths in patients with cancer, one cannot provide modem 
tfierapy without appropriate support from specialists in infectious 
diseases. 

MEASURES OF SUCCESS. The measures of success in the 
treatment of patients with cancer are relatively simple, although not 
always precise. The first is survival witiiout recurrence of tumor. 
Unfortunately, some malignancies recur many years after apparentiy 
successful control. An operative definition of cure, therefore, differs 
for each cancer. A patient who remains tumor-free for 2 years after 
completing therapy is probably cured if the tumor was neuroblas- 
toma, lung cancer, acute myeloid leukemia, or lymphoblastic lym- 
phoma. A much longer period would be needed to conclude a cure 
for breast cancer, Ewing's sarcoma, Hodgkin's disease, or acute 
lymphoblastic leukemia of childhood. 

The second measure of success is resumption of a normal life 
pattern witiiout sequelae fi-om die disease or its treatment The 
Kamofsky scale (Table 154-3) is a useful guide to measure "per- 
formance staUis.*' Unfortunately, late side effects, such as second 
malignancies, may occur 10 to 15 years after treatment is com- 
pleted. A good estimate of success and failure is usually apparent in 
a few years, but long-term follow-up of patients is essential for de- 
finitive answers. 
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TABLE 154*3. PERFORMANCE SIATUS (tCARNQFSKY SCAIE) 
Criteria of Performance Status (PS) 



Able to cany on nonnal activity; 
no spedal care is needed 



Unable to work; able to live at 
home and care for most per- 
sonal needs; a v^'tng amount 
of assistance is needed 



Unable to care for self; requires 
equivalent of institutional or 
hospital care; disease may be 
progtesslng rapidly 



100 Nonnal: no complaints; no evi- 
dence of disease 
90 Able to cany on nonnal activ- 
ity; minor signs or symptoms 
of disease 
80 Normal activity wiih effort; 
some signs or symptoms of 
disease 

70 Cares for self; unable to carry 

on normal activity or to do 

active work 
60 Requires occasional assistance 

but is able to care for most 

needs 

• SO Requires considerable assis- 
tance and frequent medical 
care 

40 Disabled; requires special care 
and assistance 

30 Severely disabled; hospitaliza- 
tion is indica^ although 
death not imminent 

20 Veiy sick; hospitalization neces- 
sary; active supportive treat- 
ment is necessary 

10 Moribund, fatal processes pro- 
gressing rapidly 
0 Dead 



8ion. The inadequate control of cancer pain in the United States is a 
national scandal. The demonstrably unwarranted fear of narcotic ad> 
diction^ the rigid adherence to timed dosages irrespective of need, 
and the lack of knovi/ledge and plain human sensitivity of doctors 
and nurses are widespread and indefensible. There is no reason for 
any cancer patient to suffer severe unremitting pain, a consequence 
of cancer more feared than death by most patients. Very effective 
narcotic regimens, including self-regulated intravenous drips, arc 
both safe and readily available. 

Patients themselves seldom ask the physician at this time whether 
they arc going to die, probably because they already know or sus- 
pect the truth and do not want to confront the physician with an un- 
comfortable question. Should the question be asked, however, the 
patient probably knows the answer already; to deny this is worse 
than useless. Although guidelines can be provided for caring for pa- 
tients during this difftcutt period, the medical staff must adopt an 
approach that is suitable to the particular patient and circumstances. 
Most of all, the patient needs palpable demonstration that the med- 
ical staff is readily available and willing to listen, to comfort, to 
provide any possible service, and simply to be there. Even patients 
who arc at home should not be abandoned; telephone communica- 
tion can provide welcome support to the family. Both hospice care 
and home visits by nurses can be a godsend to patients and their 
families. 
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PAHENT-FAMILY-PHYSICIAN RELATIONSHIP. Padents 
with cancer and their families face an extrerilely difficult time. 
They need a physician who is hopeful, truthful, compassionate, un- 
derstanding» accessible, infoimative, and Vnowledgeable. Although 
cancer patients undeistand that several physicians and other profes- 
sionals will be involved in their care^ they prefer and need one 
physician who can assume ultimate responsibility for thdr myriad 
needs. 

Patieats should be told of plans and procedures in language that 
is understandable and appropriate. Some idea of the nature of can- ' 
oer can be provided by analogy. For example, one may compare 
leukemia to the ov^growth of a farmer's field (bone manow) by 
weeds (leukemia cells) that prevent the growth and export of crops 
(normal blood cells). Because the weeds cannot be removed manu- 
ally fmm the marrow, chemicals are used to destroy the weeds and 
allow the crops to grow. 

Physicians and family often mistakenly believe that the patient is 
only concerned with the possibility of death. In fact, patients are of- 
ten equally or more concerned widi the invnediate implications of 
disease, for example, separadon from family, paun» disfigurement, 
lengthy hospitalization, financial ruin, or missed time at work 
or school. Sensitive caregivers will uiiderstand and try to address 
these issues. Some patients and families become very knowl- 
edgeable about the disease and in fact may know as much as or 
more than physicians about certain details; this should be viewed 
as an asset that can aid the physician in management Physicians, 
nurses, and other caregivers may become emodonally attached 
to a patient or die family. This need not be avoided as long as 
the necessary professional relationship and sound medical 
judgment are sustained. The physician must realize that above 
all die patient and family want an expert physician, not a pal or 
buddy. 

When d^c cancer becomes resistant to therapy and death is immi- 
nent, die patient and family need support more dian ever to help 
diem dirough the last days. The family must understand diat no 
known effective therapy remains and diat the goal of management 
must change from destroying cancer cells to providing comfort 
Once this is decided, chemotherapy, transfusions, antibiotics, bloo^T" 
counts, and odier laboratory tests are no longer necessary. The pa- 
tient needs to be hospitalized only if proper supportive care or pain 
medication cannot be given at home. For pain that cannot be con- 
trolled by oral analgesics, parenteral morphine is die drug of choice 
anH is most effective when given by continuous intravenous infu- 



C^fhcers are diagnosed in 1.2 million people in die United States 
and claim over 500,000 lives each year, one fourdi of all deadis. 
Fear of cancer, suffering from cancers and dieir treatment, and the 
limited benefit of treatments for most conunon cancers combine to 
make prevention an increasing priority in clinical medicine and in 
public, health. 

As Figure 155-1 shows, die leadmg cancer killer by far in bodi 
men and women is lung cancer, foltowed by cancers of die prostate, 
colon and rectum* and pancreas in men and by cancers of die 
breast, colon and rectum, ovary, and pancreas in women. Pancreatic 
and pulmonary cancers are particularly lethal 

The primary modalities for cancer prevention (see Table 155-1) 
involve bdiavior change, including smoking, alcohol, diet, and 
physical acti^ty. Reduction of exposures to carcinogenic agents 
from all environmental sources comes next. Under intensive investi- 
gation are hormonal, nutritional, and pharmacologic interventions 
and genetic screening, counseling, and eventual treatments for diose 
with testable iiiherited predispositions. 

HEALTH-PROMOTlNG/CAKCER-FREVENTINfi BEHAVIOR CHANSES 
SMOKING CESSATION AND SMOKING PREVENTION. 

Diseases related to cigarette smoking represent a twenticdi-cenlury 
epidemic, now spreading globally. Smoking is the primary cause of 
cancers of the lung, larynx, oral cavity, and esophagus (approxi- 
mately 10 to 20 times die risk compared widi nonsmokers) and 
contributory to cancers of die pancreas, bladder, kidney, stomach, 
and cervix and to leukemia (about 2 times the risk). Srnoking acts 
synergistically with chemical and radiation carcinogens in die lung 
and with alcohol in die esophagus and oral cavity. Former smokers, 
after a lag of up to 4 years, show a progressively lower relative risk 
compared with continuing smokers and even compared with the 
slowly rising rate as never-smokers age. However, the absolute risk 
of lung cancer probably never declines, in sharp contrast with coro- 
nary heart disease endpoints. Low-tar, low-nicotine, and filtered 
cigarettes have had littie or no protective effect, because the smok- 
ers tend to inhale more deeply and more frequMitiy. 

Snuff dipping and smokeless tobacco have been promoted suc- 
cessfully to adolescents in recent years; their predisposition to can- 
cer is similar to diat of inhaled smoking. Leukoplakia, a white 
patch involving die oral mucosa epidielium, is a telltale premaljg' 
nant lesion found in up to half of tobacco chewcrs, with a 5% nsK 
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Cancer Incidence by Site and Sex* 
Male Female 




Cancer Deaths by Site and Sex* 
Male Female 




All Sites 
632.000 



Ad Sitss 
576,000 



All Sites 
283.000 



All Sites 
255,000 



'Exckjding basal and squamous ceV skin cancdr and cardnoma In situ. 



FIGURE 155-1. Leading sites of cancer incidence and (l|eath— 1994 estimates. (From Cancer Facts and Fisures^l994. At- 
lanta, American Cancer Society, 1994.) 



of epidennoid carcinoma. Finally, environmental tobacco smoke 
(ETS), or second-hand smoke, has been declared a definite human 
carcinogen by the Environmental Protection Agency; 6000 cases of 
lung cancer per year are attributed to ETS by die National Research' 
Council. 

A huge literature attests to the difficulty of helping smokers quit 
About 5% "quit" by themselves (for at least a 6-month period) each 
year, but others relapse. Physicians play a key role in urging smok- 
ers to quit and in guiding them to self-help materials, classes, or 
pharmacologic quitting aids. Woric-site, family, and community re- 
inforcement is essential; increased taxes on tobacco products rein- 
force as well. Prevention of smoking, especially in young people, 
minorities, and women, can be enhanced by 6rganized community 
and school programs as well as regulatory actions. 

MODERATION OF ALCOHOL INTAKE. The National Can- 
cer Institute Dietary Guidelines recommend that consumption of 
alcoholic bevemges, if any, should be moderate. Alcohol intake 
is highly associated ^^th cancers of the esophagus, oral cavity, 
pharynx, and laiynx and, less strikingly, with liver, rectal, pan- 
creatic, and breast cancer. It acts synergistically with cigarette 
smoking. 

DIET. Guidelines for healthy diets strongly recommend de- 
creases in fat and increases in fiber intake, most easily described as 
**five-a-day** fruits and vegetable portions. Such advice aims .at pre- 
venting cancers, heart disease, and bowel disorders too. 

The typical U.S. diet has 39% of calories from fat or about ISO 
grams per day. Dietary fat intake correlates positively with inci- 
dence and mortality rates for breast, prostate, and colon cancers. In- 
ternational, migrant, and time-trend data indicate that reduction 
in dietary fat to 20% of caloric intake would reduce breast cancer 
risk by two thirds. Unfortunately, most case-control (retrospective) 
and cohort (prospective) epidemiologic studies have found less 
striking correlations or none at all. Similar inconsistencie^nderiie 
positive associations of fat intake with colorectal and prostate can- 
cers. Fat intake involves many variables, including percentage 
of calories, grams per day. saturated versus unsaturated fats and 
fatty acids, ovefweight, and duration of diet. Each type of cander 



possesses other confounding or interacting risk factors. Experimen- 
tal smdies in rodents show that dietary fat may exert tumor-enhanc- 
ing or -promoting effects on the breast directly through changes in 
cell membranes or indirectly through neuroendocrine systems. In 
the colon, fat may influence bile acids, sterol substrates, and fecal 
microflora. 

Clinical trials are essential to test hypothesized mechanisms and 
behavior change for cancer prevention. A feasibility study for the 
Women's Health Trial showed that women aged 45 to 69 can lower 
mean dietaiy fat intake to below 25% of energy requirements and 
maintain the diet and good health for 2 years. Reduction in dietary 
fat intake is a major component of the Women's Health Initiative, a 
massive trial aimed at reducing breast cancer, heart disease, and os- 
teoporosis in postmenopausab women. 

INCREASE IN DIETARY FIBER* The suigeon Dennis Burkitt 
deduced from vnddy varying country rates for colon cancer that 



TABLE 155-1. PROPORTIONS OF CANCER DEATHS 
AHRIBUTED TO VARIOUS RISK FACTORS 



Factor or Class of Factor 



Tobacco 
Alcohol 
Diet 

Food additives* 
Reproductive/sexual t»ehavior 
Occupation 
General pollution 
Industrial products 
Medicines/medical procedures 
Geophysical factor^t 
Infections 



Best Estimate 


Range of Estimates 


30 


25-40 


3 


2-4 


35 


10-70 


< I 


-5-2 


7 


1-13 


4 


2-8 


2 


1-5 


<l 


<l-2 


1 


0.5-3 


3 


2-4 




1-? 



♦ Minus indicates potential bcncfils from anlioxidants and oebei additives, 
t UV and cosmic nuJi«tion included; perhaps I* tnily avoidable 
From Don R, Peto R: The causes of cancer: Quaniitolive estimates of avoidable nsb 
of cancer in the United Sta(« today. 1 Natl Cancer Inst 66: 1 193, 1981 . 
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fiber-rich diets play a protective role. The highest rates occur in 
western countries with a high intake of refined carbohydrates com- 
pared with the naturally occurring fiber-rich foods common in 
African and Asian countries, where colon cancer rates are low. Low 
colon cancer rates with a mean intake of 31 grams of fiber per day 
in Finland contrast with high rates in Denmark and New York on 
17 grams of fiber per day despite similar fat intakes. Fiber de- 
scribes a heterogeneous category, defined by plant origins and resis- 
tance to digestion by human enzymes, maiking measurement awk- 
ward. Soluble fibers (gums, mucilages, pectins, and heraicelluloses) 
delay gastric emptying, slow glucose absorption, and lower serum 
cholesterol, with lesser effects on bulk and transit time. Insoluble 
fibers (cellulose, lignin, other hcmicelluloses) increase fecal bulk 
and decrease intestinal transit time. Whole-grain breads, cereals, 
fniits, vegetables, legumes, and nuts contain lots of fiber but pro- 
vide fibers of markedly different natures. Cellulose and hemicellu- 
lose are found primarily in cereals and grains; lignin. primarily in 
berry fruits; and pectin, in citrus fruits and apples. 

Dozens of epidemiologic studies give consistent findings of a 
moderate-to-strong protective effect of fiber against colon cancer, as 
well as a protective effect of vegetables. When one analyzes the 
different forms of fiber or foods rich in fiber, however, more vari- 
able results are obtained. One should remember that no effect of a 
dietary component can be identified unless there is sufficient varia- 
tion in intake within the population studied. 

INCREASED PHYSICAL ACTIVITY. Overcoming sedentary 
or inactive lifestyles benefits cardiovascular, respiratory, muscular, 
cognitive, and metabolic systems. Increased physical activity seems 
to offer significant protection against colon cancer. 

REDUCTION IN EXPOSURES TO ENVIRGNMEKTAL 
CARCINOGENIC CHEMICALS. Asbestos fibers, inoiganic ar- 
senic compounds, bis-chloromethyl ether, chromium compounds, 
mustard gas, nickel dusts, and polycydic aromatic hydrocarbons 
from coal and gasoline combusti(ni are lung carcinogens; vinyl 
chloride causes a distinctive angiosarcoma of iKe liver; some pesti- 
ddes are associated with the development of non-Hodgkin*s lym- 
phoma; aromadc amine dyestuffis can cause bladder cancer; leather 
production and isopropyl alcohol manufacturing are associated with 
nasal cancers; and benzene can cause acute myelocytic leukemia. 
Tobacco smoke is the most prevalent chemical carcinogen, possibly 
followed by duuhtoiling of meats and fish. 

PHYSICAL AGENTS. Ultraviolet radiation is the primary cause 
of skin cancers, including melanoma and lip cancer. Ionizing radia- 
tion (including radiotherapy) increases rates at essentially all ex- 
posed sites. Nonionizing radiation and electromagnetic fields have 
been suspected of increasing leukemia and brain cancer and possi- 
bly breast cancer rates, but the dau are not consistent and the ida- 
tionship is far from demonstrated. 

DRUGS, Allgrlating agents can cause Icukcmias; androgen ana- 
bolic steroids, liver cancer; chlomaphazine. bladder cancer; estro- 
gens (possibly also "environmental estrogens**), cancers of die 
vagina and cervix (diethylstilbestrol). endometrium (postmenopausal 
estrogens), or liver and cervix (steroid contraceptives); azathioprine 
and cydosporine immunosuppressants, non-Hodgkin's lymphoma; 
and phenacetin-containing analgesics, renal pelvic tumors, 

INFECTIOUS AGENTS. Specific infectious agents can cause 
several cancers: primary hepatocellular cancer is associated, with 
hepatitis B and C (with distinctive mutations in gene p53 and 
with synergistic effects of aflatoxins derived from Aspergillus flavus 
growth on crops); cervix, with certain human papillomaviruses; 
Bufkitt's lymphoma and nasopharyngeal, with Epstein-Barr virus; 
Kaposi's sarcoma and non-Hodgkin*s lymphoma, with HIV-1; 
T-cell leukemia, with HTLV-I; urinary bladder (Schistosoma 
haematobium) and cholangiocarcinoma of the liver (Clonorchis 
sirunsis), with parasites; and gastric cancer, with Helicobacter 
pylori. Environmental or antibiotic control of these infections 
and/or vaccines to protect against exposure can be effective. 
Population-wide neonatal hepatitis B virus immunization is ex- 
pected to reduce or diminate the scourge of primary liver cancer in 
Taiwan. ^ 

CANCER PREVENTION INTERVENTIONS 

CHEMOPREVENTION. PopuIaUon trials of chemopreventives 
are currently under way worldwide. Because of their apparent an- 



tioxidant, tumor suppressor, and immunomodulatory actions, nu 
cTonutrients (especially carotenoids and retinoids) have been prime 
agents, based on observational epidemiologic work as well as ani- 
mal and cell culture findings showing protective effects. Other an- 
tioxidants (vitanuns E and C and selenium), anticarcinogens in soy! 
beans (protease inhibitors, isoflavones, and phytosterols), and 
inhibitors of cellular proliferation or tumor promotion are in phase I 
and phase II studies. For example, calcium supplementation and 
possibly aspirin and other nonsteroidal anti-inflammatory agents can 
reduce colonic cell proliferation in humans. 

The largest current sni6ies involve beta-carotene alone (22,000 
male physicians), beta-carotene plus vitamin E (29,000 male smok- 
CR in Finland), beta-carotene plus vitamin A (14,000 male and fe- 
male U.S. smokers and 4000 asbestos-exposed workers), and beta- 
carotene plus vitamin E plus aspirin (40,000 female health 
professionals). The first large trial to report its findings shocked Uie 
medical and vitamin supplement worids. In April of 1994, die Al- 
pha-Tocopherol/Beta-Carotene study in Finland reported not only 
no benefit from vitamin E or from beta-carotene but also 18% lung 
cancer and 8% overall mortality rate increases (both statistically 
significant) in the men receiving beta-carotene, 20 mg per day. This 
unexpected and unexplained result finnly demonstrates that seem- 
ingly logical approaches must be tested in randomized, clinical pre> 
ventive trials before their merits are accepted. We await results 
from the other trials. 

HORMONES. Cancers of the hormone-responsive tissues ac- 
count for 20% of male and more than 40% of female newly diag- 
nosed cancers in the l7ni^ States. Thus chemoprevention widi 
"antihormones" represents a promising approach. Progesterone 
is the prototype. Oral contraceptives (OC's) have become potent 
cancer prevention agents, once die early sequendal OC*s (which 
increased endometrial cancer risk) were replaced with estrogen- 
progesterone combinadons. Women with 6 or n^re years of OC 
use have less than one-sixth the risk of endometrial cancer com- 
pared with never-users, and die effect lasts at least IS years after 
discontinuation of the OC's. Combination OC*s also suppress 
gon^l^otropin levels and ovulation, diereby decreasing the risk 
for epithelial ovarian cancers by about 40%, independent of parity. 
The breast is different: Progesterone increases the rate of cell 
division beyond diat induced by estrogen. Combination therapy 
is now also preferred for postmenopausal hormone replacement 
therapy. 

A strategy in premenopausal women for gaining the benefits of 
die OC's while actually reducing breast cancer (and cardiovascular) 
risk involves use of luteinizing hormone-releasing hormone 
(LHRH) antagonisits, a "reversible bilateral oophorectomy," plus 
low-dose estrogen to overcome hypoestrogenic effects plus a quar- 
terly progestogen. Antiestrogenic agents, such as tamoxifen, also 
are being subjected to multiple-endpoint trials. 

Dietiiylstilbestrol and LHRH agonists are effective tiierapeutically 
against metastatic prostate cancer by reducing testosterone-mediated 
maintenance of prostate tissue. Inhibitors of S-a-reductase may be- 
come useful in high-risk patients or even in primary prevention. 

GENETIC SCREENING. Molecular studies in cancer reveal 
numerous oncogenes, tumor-suppressor genes, genes affecting cell 
division, cell cy<?lp, and cell proliferation, and a host of otiier poten- 
tial targete for cancer prevention. Known inherited cancer syn- 
dromes, such as retinoblastoma and polyposis coli, have specific 
mutations of general interest in carcinogenesis. If and when highly 
predisposing breast cancer gene(s) and cell-cycle/tumor-supprcssor 
genes (such as the already discovered multiple-tumor-suppressor 
[MTS-l] pl6 mutant) can be identified and converted into diagnos- 
tic tests, genetic screening and counseling programs are bound to 
increase, The discovery of odier genetic mechanisms will bring new 
types of interventions as well. 

American Cancer Socldy: Cancer Facts and Figures— 1994. Atlanta. American Cancer 
Society, 1 994. Excellent annual update on ca/f^er fUfUstks and advances. 

DeViU VT Jr. Hellman S. Rosenberg SA (eds.): Cancer, Principles and Practice of On- 
cology. 4th ed. Ftiiladelphia, JB t^pincott, 1993. See Chapters 9 (Causes cf Can- 
cer) and 20 (Cancer Pnyetuion). 

Don R, Pcto R; "Oic causes of cancer Quantitative esUmates of avoidable risks of on- 
cer io the lAiilcd Stales today. J Natl Cancer Inst 66:1193, 1981. Afow^to*^ 
analysis of the preventabie causes of cancer mortality. 

The Alpha-Tocopbetol, Beta-Carotene Cancer Prevention SflWy Group: The offecl of 
vitaxnia E and bela-carotcne on the incidence of lung cancer and other cancels lo 
male smolcen. N Engl J Med 33(hlQ29. 1^. The first targe-scale antioiadani 
diemopreventiOH tri^ reported unexpected and unexplained results. 
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Breast cancer patients, individuals at risk for 
osteoporosis, and individuals undergoing 
certain types of bone cancer therapies often 
take drugs that contain bisphosphonates. 
Bisphosphonates may place patients at risk 
for developing osteonecrosis of the jaws (a 
rotting of the jaw bones), according to a case 
report and literature review that appeared in 
the May/June 2006 issue of General 
Dentistry, the Academy of General Dentistry's 
(AGD) clinical, peer-reviewed journal. 
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Bisphosphonates are a family of drugs used 
to prevent and treat osteoporosis, multiple 
myeloma, Paget's disease (bone cancers), 

and bone metastasis from other cancers. These drugs can bond to bone 
surfaces and prevent osteoclasts (cells that breakdown bone) from doing 
their job. 

"Healthy bones constantly rebuild themselves." explains co-author of the 
report Sally-Jo Placa, DMD, MPA. "However, since the jawbones have 
rapid cell turnover, they can fail to heal properly in patients taking any of 
the bisphosphonate drugs. Patients need to be aware of the possibility of 
complications from dental surgery or extractions." Since these drugs linger 
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In the bone indefinitely, they may upset the cell balance in how the jaws 
regenerate and remove unhealthy bone. 

In their report, the authors refer to the case of a woman who received 
bisphosphonate therapy intravenously to treat metastatic breast cancer. 
She then developed osteonecrosis in her upper and lower jaws following 
tooth removal. 

"This type of osteonecrosis has been occurring since the advent of these 
drugs/' explains co-author Wellington S. Tsai, DMD. "At this time 
osteonecrosis as a result of bisphosphonate therapy has no treatment." 

Patients who are taking bisphosphonates should inform their dentist to 
prevent complications from dental surgical procedures. "By informing your 
dentist that you are taking a bisphosphonate, different avenues for 
treatment can be explored," says the report's third co-author Kayvon 
Haghighi, DDS, MD. 

"It is strongly recommended that patients scheduled to receive 
bisphosphonate therapy should visit a dentist or an oral surgeon so 
problematic teeth can be treated prior to the start of therapy," the authors 
state. 

"Widespread use of bisphosphonates to prevent or treat early osteoporosis 
in relatively young women and the likelihood of long-term use is a cause for 
concern," says Dr. Place. "How bisphosphonates interfere with healing 
after dental surgery is still unclear and further research will be needed. It is 
imperative that the public understands there is no present treatment or 
cure for this problem." 

Tips to reduce the risk for osteonecrosis of the jaw and maintain a healthy 
mouth: 

* Inform your general dentist or specialist if you are taking 
bisphosphonates. 

* Check and adjust removable dentures. 

* Obtain routine dental cleanings. 

* Opt for root canal therapy over extractions when possible. 

The Academy of General Dentistry is a non-profit organization of more than 
35,000 general dentists dedicated to staying up-to-date in the profession 
through continuing education. A general dentist is the primary care provider 
for patients of all ages and is responsible for the diagnosis, treatment, 
management and overall coordination of services related to patient's oral 
health needs. Learn more about AGO member dentists or find more 
information on dental health topics at http://www.agd.org/c6nsumer. 



Go! 



Contact: Jaclyn Finneke 
Academy of General Dentistry 



Ads by Google 

Bone cancer hip Info 

Bone Cancer Symptoms 
and Treatment. Facts Yoi 
Need to Know. Free Info. 

www. Mft cAnsVvift r . co m/C ance r 



Rotator Cuff Pain 
Remedy 

Physical Therapist 
Reveals Exactly How to 
Cure Rotator Cuff Pain 
Fast. 

RotatorCiJffTrainlng.co?Yj/Pain_R< 



Releve Reviewed 
What Joint + Bone 
Products Came Out Top? 
Did Releve Perform Weill 

Consume! H9aithDisest.e0m 



Jimmy Connors Hip 
Surgery 

Big Femoral Head hip 
surgery got him back on 
courts 6 weeks later. 



LurosiNn Stock Now 
Lurosil Special Discounts 
Same Day Shipping On 
All Orders 

www.pnc&mart.us 



< back to top 



How Interesting Was This Article? (1 = 
low) 

I Am A: |- Please Select - |p| 



C 1 02 C3 C4 
C5 



Submit Rating 



.Avg Ratinfls;.HCP;.M.(5 



http://64.233.161 .104/search?q=cache:vqh6TKP7tXEJ:vvvvvv.nnedicalrievvstoday.c 10/24/06 



Breast Cancer, Osteoporosis And Bone Cancer Treatment Drugs May Cause Jawbone ... Page 3 of 3 

-^'^ ■ Ads by Gooooooale 

Symptoms Of Diabetes 

You Can Help A Loved One Manage Their Type 2 Diabetes 

vAvw.a vandia .ccm 

Arthritis symptoms 

View an arthritis symptom checklist View an arthritis 
symptom checklist 

CELEBREXcom 

Insomnia Quiz 

Use Our Assessor to Rate Your Sleep Find Tips to Improve 
Sleep Quality 

ShutEye.cotTJ 

UnderstandPIVIDD.com 

What you think is PMS might not be. Learn more today. 

. vAvw.Ur.derstandPMDD.com 



i - View the latest Bones / Orthopaedics News. 

i- Backto latest medical news headlines. 

j - Get medical news headlines weekly with our e-mail newsletter, j 

i - Huge database of hospitals woild wide . 



Contact Our Medical News Editors 

For any corrections of factual information, or to contact the editors please 
use our feedback form. 

Please send any medical news or health news press releases to: 
pressrelease@medicainewstoday.com 



Back to top 


ii Back to front page \\ List of All Medical Articles \ 




Privacy 
Policy 


Disclaimer © 2006 MediLexicon International Ltd 



Web design by Alastair Hazell from Bexhill, UK 



http://64.233J 61 J04/search?q=cache:vqh6TKP7tXEJ:www.medicalnewstoday.com/mecl... 10/24/06 



IngentaConnect Paget's osteosarcoma - no cure in sight Page 1 of 2 



ingentaconoect 



Paget's osteosarcoma - no cure in 
sight 

Authors: Shaylor, Phillip J.; Peake, David; Grimer, Robert J.; Carter, Simon R.; Tillman, Roger 
M.; Spooner, David 

Source: Sarcoma, Volume 3, Numbers 3-4, 1 December 1999, pp. 191-192(2) 
Publisher: Taylor and Francis Ltd 

• < previous article 

• I 

• next article > 

• I 

• View Table of Contents 




Key: 

B - Free content 
□ - New Content 
M - Subscribed Content 
M - Free Trial Content 

Abstract: 

Purpose Paget's osteosarcoma has a fearful reputation with a quoted survival of at best 5% at 5 years. We therefore 
reviewed our experience of 26 patients treated over the last 25 years using modern staging and limb salvage techniques 
to see if there had been any improvement in survival. Subjects: We identified 26 patients on the Royal Orthopaedic 
Hospital Oncological database with a diagnosis of sarcoma secondary to Paget's disease. Results: The survival rate was 
53% at 1 year, 25% at 2 years and no patient survived for 5 years. The median survival was 21 months for those 
treated with curative intent and 7 months for those treated palliatlvely. Four of the five patients treated with limb- 
sparing surgery developed local recurrence between 5 and 12 months, the fifth died at 14 months. There was no 
difference in survival between amputation and limb salvage. Discussion: The development of sarcomatous change in 
Paget's disease is well recognised. It represents an important segment of primary bone tumours in patients over 40 
years of age. The prognosis is appalling. Indeed only 15 of 368 cases (4%) from a number of historical series have 
survived more than 5 years. Our results are similarly disappointing with no survivors at 5 years despite modern methods 
of management of bone tumours. While there is no difference in local recurrence rates or survival between limb ^ 
reconstruction and limb ablation the poor prognosis for both means that neither can be recommended at present. 
Sarcomatous change in Pagetoid bone should therefore be regarded as a different disease to primary osteosarcoma. It 
remains an incurable disease with a poor prognosis. 
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